The restricted resources of fossil fuels, concerns for energy security, and the need to respond to climate change have led to growing world-wide interests in renewables, including bioenergy. The paper deals with the analysis of bioenergy support instruments in Latvia, with an objective to evaluate the direct impact of the bioenergy support to energy costs in Latvia. The results show that, in general, the main bioenergy support instruments in Latvia are similar to the support applied in other EU countries; yet, it should be revised due to the latest EU recommendations, particularly, regarding support of the first generation biomass. The generation support for electricity from biomass is provided as feed-in tariffs; biofuels are supported by mandatory blending requirement (during 2005-2010 price support was provided) which has stimulated rapid increase in the production of electricity from biogas and transport biofuels. Up to now, the targets for bioenergy in total electricity and transport consumption have not been met despite rapid increase of bioenergy production in Latvia. The generation support for renewables (including bioenergy), and especially feed-in tariffs, have high burden on Latvian consumers. Due to feed-in tariffs and mandatory blending requirement, energy costs in Latvian agribusiness are higher than in other Baltic States and reduce competitiveness of agrifood production.
Introduction
The world is facing some major challenges todayhunger and increasing demand for food along with growing energy demand on the one hand and energy scarcity, coupled with environmental concerns over emissions of greenhouse gases (GHG) on the other hand (Söderberg, 2012 ; Jäger-Waldau et al., 2011; Demirbas, 2009; Escobar et al., 2008) . Renewable energies are believed to be the solution to energy challenges as there is abundant supply worldwide and within the European Union (EU), and they do not face safety concerns like nuclear energy (Jäger-Waldau et al., 2011). They are associated with lowering emissions of GHG and so can also help solve environmental challenge (Söderberg, 2012) . This has led to growing worldwide interests in renewable energy and associated support policies.
In order to fulfil the mandatory targets towards renewable energy sources (RES), Latvia like many EU countries supports energy production from renewable sources. Traditionally, Latvia has always had a high share of renewable energy in its total energy balance ensured by hydro energy and wood biomass. In the recent years, there has also been rapid expansion in biofuels and electricity generated from biogas which has facilitated the increase of the charge of public service obligation (PSO). Among other aspects, support to bioenergy resulting in higher energy prices has a direct implication for agribusiness competitiveness. Therefore, the objective or aim of this paper is to evaluate the direct impact of the bioenergy support on the energy costs in Latvia. According to the aim, several tasks were set: 1) to analyse bioenergy support instruments, inter alia, applied in Latvia, comparing them with other EU countries; 2) to explore different impacts of bioenergy support; and 3) to evaluate the impact of electricity feed-in tariffs and mandatory requirement of biofuel blending on the energy costs and the total costs of Latvian agribusiness, assessing its competitiveness.
The principal materials used for the studies are as follows: different sources of literature, e.g. scholars' articles, research papers and the reports of institutions, including the European Commission and governmental; published and unpublished data from the Central Statistical Bureau of Latvia (CSB), data from the Eurostat databases, data from FADN as well as the data from the database of Latvian Rural Support Service Vol. 10, No 1, 2014 ISSN 1822 Economics and Rural Development (RSS). The suitable qualitative and quantitative research methods have been used for various solutions in the process of study: monographic; analysis and synthesis; data grouping, logical and abstractive constructional etc.
Research results and discussion

Bioenergy support instruments
The paper uses the term bioenergy to refer to the energy derived from biomass. The main sources of biomass are: wood, agricultural and forestry waste, municipal and industrial waste, fumes from landfills, and field crops and energy crop cultivations (REW, 2013; Söderberg et al., 2012) . Considering the aim and restrictions of the paper, only biomass use for electricity and transport biofuels is studied, with most attention paid to generation support.
Support for renewable, inter alia, bioenergy is recognised as world-wide policy instrument or measure (OECD, 2008; Weiss and Marin, 2012). Different instruments can be used to support RES production in the EU, where the most commonly used are: feed-in tariffs, feed-in premiums, quota obligations, tax exemptions, tenders, and investment aid which can be partially financed from structural and cohesion funds (European Commission, 2013a). The European Commission (2012b) outlines that the EU Member States have introduced a number of different support schemes that raise concerns from the perspective of the single market and, in addition, a rise in expenditure (partly caused by a boom in installations resulting from falling photovoltaic per unit costs) is generating doubts about their financial viability.
In the research papers dedicated to the studies of RES policies, support is classified into various ways. Policy instruments can be generally distinguished between direct and indirect instruments -aiming at the immediate stimulation of renewable energy or focusing on improving long-term framework conditions (Kitzing et Another approach is to classify support instruments as market-based instruments and others (del Rio, 2010). These classifications are mostly used in respect to the electricity generation from RES, though similar classification can be applied also for other RES. The classification of support used in this paper is shown in Figure 1 .
The European Commission has set mandatory targets for the share of energy from RES by 2020, with a view to foster compliance with international agreements on GHG reductions, promote energy security, foster technological development and innovation of new energy sources, and to provide opportunities for employment and regional development for rural areas in Europe and developing world (2009/28/EC; Söderberg, 2012), Taking it into account, the following main rationales are stated in the action plan towards RES promotion in Latvia (2010): sustainable development; preservation of quality of environment and contribution to the GHG reduction; increase in Latvian energy self-sufficiency; sustainable use of Latvian natural resources and social economic benefits from the use of RES.
RES are viewed by policy makers of many countries as a key to reducing reliance on foreign oil and, thus, enhancing energy security, lowering GHG emissions and meeting rural development goals (Sorda et al., 2010; Kaditi, 2008; Koh et al., 2008) . In regards to bioenergy and its support policies, it should be noted that there are number of ways in which biomass differs from other RES: it is equally suitable to be used for heat, electricity and transport; it can be used at desired time (no seasonality attached); it is a limited resource with costs attached; and the geographical and social implications of bioenergy can be much wider than for other forms of RES due to the supply chain aspect (Verbruggen et al., 2012; Thornley et al., 2008) . Starting from 2010, electricity from biogas should comprise 7.93% of total electricity consumption and electricity from biomass (possible also with fossil fuels) -4.97% (both further referred as electricity from biomass). Certain measures have been introduced to implement the targets.
In Latvia, eligible electricity produced from biomass is purchased by the public energy buyer (JSC "Latvenergo") through feed-in tariffs. The tariffs are differentiated according to the installed capacity (smaller plants receive higher tariff) and depend on gas prices. The support is provided for eligible plants for the period of 10 years, after which reduction is applied. No tenders for new plants are organised from 2011 to 2016 due to the need to evaluate the present support impact and decide on new measures.
Feed-in tariffs provided for electricity from biomass are generous -in 2012, they exceeded the market price by 19.2 EUR/100 kWh on average, and the public burden of the support totalled EUR 39.7 million (EUR 14.8 million in 2011). Considering the high tariffs coupled with the possibility to apply also for investment support for electricity produced from biomass of agricultural and forestry origin from 2010 (almost all plants eligible for feed-in tariffs used investment support as well), there has been a rapid increase in the bio electricity in Latvia since 2011 (Table 1) ; though, its share is still below the target. A subsidised energy tax has been introduced since 2014, which is levied on the revenues from the electricity sales, to reduce the impact of feed-in tariffs on electricity prices.
Electricity from RES is also exempt from electricity tax in Latvia, which is paid by electricity producer. It has been possible to apply for investment support in Latvia as part of RDP 2007-2013 (electricity produced from biomass of agricultural and forestry origin), the Cohesion fund 2007-2013 (development of CHP plants using RES) as well as the state Climate Change Financial Instrument.
Overview of the bioelectricity support instruments in other EU countries is summarised in Table 2 . Almost all countries use direct price support -mostly feed-in tariffs and rarer premiums. In some countries, it is possible to choose between selling electricity to public buyer or selling on the market and receiving a bonus on top of the selling price. Quota regulation exists in Poland, Sweden, Belgium, and Romania which obligates certain share of produced, sold or used electricity to be green and it is regulated with certificate system. Italy and the United Kingdom use quotas along with the price support mechanisms.
In some countries, tax incentives are also used to promote bio energy which depending on the country include exemption from excise, energy, CO 2 , consumption or real estate tax as well as reduction of the taxable base of income tax by RES investments. In about half of the countries, investment support is provided for bio electricity production and consumption. During 2005-2010, producers of biofuel in Latvia received support per litre of eligible biofuel produced (i.e. bioethanol and biodiesel), which compensated the difference between the retail price of fossil fuels and the average production costs of biofuels. In total, the support of EUR 95.8 million was paid to the sector during the whole period (the total budget was planned at EUR 27 million). At the support programme planning stage, it was considered that the compensation for biofuels could diminish over the period due to the growing fossil fuel prices, though, in reality the support rate in 2010 had almost doubled since 2005.
Support to transport biofuels
Analysis of the biofuel production figures in Table 3 offers conclusions that the support HAS facilitated biofuel production in Latvia and it mainly took place in the framework of the support quota. The volume of produced biofuels in 2010 was close to the quota amount set in order to reach the biofuel target in transport consumption; though, the actual consumption of biofuels in transport was below the target because of large biofuel exports. After the cessation of the support measure, production of bioethanol has considerably decreased in Latvia; though, the produced volumes of biodiesel have grown.
The mandatory 4.5-5% biofuel blending requirement has been introduced in Latvia since October 2009. The share of biofuels in transport has notably increased only after the introduction of this measure. Therefore, the increase of the blending requirement to 7% has been proposed to reach target of 2020.
However, some scholars (e.g. Lamers, 2011) argue that blending mandates will remain low and comparative cost advantages will have to be used. This will cause a growth in production capacity in strategic locations offering diverse and cheap or cheaper feedstock and other input factors (including labour), and a full utilisation of the existing EU conversion capacity is unrealistic thereby. In Latvia, reduced excise tax rates for biofuel blends are applied (except with 5% biofuel blending), pure biofuels are exempt from the tax. Excise tax exemption is also applied to diesel used in agriculture; though, it does not stimulate biofuel use by the sector.
The summary of the main biofuel support instruments implemented in other EU countries is presented in Table 4 . Most countries support biofuels through quota regulation measures -either by setting mandatory biofuel blending requirement or quota which obligates certain amount of total sales to be covered by biofuels (fines applied in case of noncompliance). Only in Lithuania, biofuel producers receive direct support as compensation for bought raw material, and Denmark also provides premium for seller for biogas use in transport. No generation support is provided in Estonia, Sweden, Malta, and Cyprus. Some countries apply reduced excise taxes rates and exemptions regarding pollution and consumption taxes for biofuels. There is practically no investment support provided to biofuels in the EU countries.
General bioenergy support impacts
Despite the RES potential triggering support policies, political and public support for bioenergy, especially for biofuels, has become controversial due to some negative effects of large scale production. Recently, there has been large criticism towards biofuels in respect of food security. ). All this affects the poor greatly, especially in developing world, which is predominantly agrarian and where food accounts for the most part of spending. Although higher food prices potentially mean higher farm income, there is a question of these incomes being shared equitable (Escobar et al., 2008; Charles et al., 2007) .
Biofuels have also raised a lot of environmental concerns. They are blamed for deforestation, threatening biodiversity (being monocultures) and resource degradation (soil erosion, chemical-intensive cultivation) (Levidow, 2012; Kaditi et al., and as mentioned above before -also Latvia. However, scholars argue that although renewable energy becomes cheaper due to subsidies and learning-by-doing, it is difficult to crowd out fossil energy supply (Kalkhula et al., 2013:232).
Though, biofuels and RES electricity are considered to be an expensive option, often with negligible or without any of the alleged positive impacts on climate change and energy security (Frondel et al., 2010; Bomb et al., 2006) . It has been highlighted that cost-competitive manufacture, which highly depends on biomass feedstock at low costs, remains a key issue (Jäger-Waldau et al., 2011; Sorda et al., 2010). The European Commission states that cost-effective measures should be used to reach the binding targets; though, in Latvia the support has been costly, presenting high additional costs for final consumers.
Despite huge support for biofuel in Latvia -EUR 95.8 million in the period of 2005-2010 (Ministry of Economics, 2012) -, the results achieved are worse than in other EU countries which have many smaller types of support, for example, Estonia. The European Commission (2013) reported that the EU Member States (Belgium, the Czech Republic, Greece, Italy, Hungary, Poland, Portugal, Slovakia, Slovenia, Sweden, the UK) exceeded their planned 2010 shares using more renewable energy in transport than projected. Estonia just fulfilled its planned commitment, while the majority -15 Member States (Austria, Bulgaria, Cyprus, Denmark, Finland, France, Germany, Ireland, Latvia, Lithuania, Luxembourg, Spain, Malta, the Netherlands, and Romania) -failed to reach their targets (Ibid.). Moreover, taking into account that the European Parliament has adopted changes to the draft biofuels legislation which are proposed by the European Commission (2012a:14) "for the calculation of biofuels in the numerator, the share of energy from biofuels produced from cereal and other starch rich crops, sugars and oil crops shall be no more than 5%, the estimated share at the end of 2011, of the final consumption of energy in transport in 2020", Latvia should continue revising biofuel support policy and instruments.
Direct impact of bioenergy support on Latvian agribusiness is examined below.
Direct impact of bioenergy support on Latvian agribusiness
The data on the charge of the PSO for RES as well as data on the total cost structure and the remaining profit of Latvian agricultural farms and food and beverage producing enterprises were used to evaluate the direct impact of electricity feed-in tariffs and mandatory blending requirement on the energy costs and total costs of Latvian agribusiness. The price increase due to the mandatory biofuel blending requirement was calculated using evaluation of the Ministry of Economics (2013). The charge of the PSO and higher price arising from the mandatory biofuel blending requirement was transferred to the energy costs of Latvian agribusiness enterprises, considering the structure of their energy consumption and the according energy prices.
The scheme of the calculations implemented and data used are shown in Figure 2 .
The price of energy is one of the factors determining the energy costs and, thus, influencing the total production costs of manufacturers. The analysis of production costs shows that energy costs in Latvian agribusiness are among the highest in the EU, and being also above the Baltic level. The share of energy costs accounts for about 15% of the production value in Latvian agriculture and 5% of the production value in manufacture of food products and beverages. In Lithuania, it is 11% and 3% respectively, and Estonia -11% and 4% respectively. Consequently, higher energy costs put heavier burden on the total costs, potentially reducing the profit margin of the producers.
Energy balance data:
(manufacture) -energy consumption structure -energy prices (Table 5) , the average diesel prices in the Baltic States were almost at the same level; gas prices in Latvia were about 12% higher than in Estonia but 14% lower than in Lithuania; and electricity prices in Estonia were about 30% lower than in the other Baltic States. This shows that Latvian producers do not have resource price advantages in the Baltic context; though, cheaper electricity prices give competitive advantage to Estonia. Part of the differences in the prices of electricity can be explained by different support levels in the countries.
The costs of the public buyer arising from the purchase of the electricity generated from RES are proportionally distributed among the end users in Latvia. The total charge of the public service obligation (PSO) in Latvia in 2013 was set at 2.689 euro cents/kWh without VAT (electricity from combined heat and power (CHP) and RES). Majority of the charge of the PSO forms CHP electricity (presently generated mainly from gas), electricity from RES accounted for 0.797 euro cents/kWh. More than half of the total electricity generated from RES comes from biogas plants; the public service obligation for bioenergy was 0.563 euro cents/kWh (resulting in about 5-6% price increase in agribusiness).
The renewable energy charge is also applied to end consumers in Lithuania and Estonia. Consumers of electricity in Lithuania are charged PSO charge similar to LatvianLithuanians pay 2.72 euro cents/kWh, while the charge of PSO in Estonia is much lower -0.87 euro cents/kWh. Further, the mandatory 5% biofuel blending requirement in Latvia is estimated to increase diesel price by 1.17 euro cents/l and petrol price -by 0.57 euro cents/l without VAT (resulting in about 1% price increase in agribusiness). The mandatory biofuel blending requirement in Lithuania is 7%, while Estonia does not use any biofuel generation support.
Considering the high share of energy costs in Latvian agribusiness, evaluation was made to determine the impact of feed-in tariffs and mandatory biofuel blending requirement to energy costs and the total costs in Latvia. According to the obtained results (Table 6 ), the biggest impact of electricity support on energy costs can be seen in manufacturing of food products and beverages -electricity feed-in tariffs boosts energy costs of Latvian food processing enterprises by about 14%, which further slightly raise the total production costs by about 0.6%.
The impact of feed-in tariffs on energy costs and total costs in agriculture is smaller (+2.8% and +0.3%) due to the lower share of electricity in the total sector energy consumption. It is estimated that due to the feed-in tariffs of electricity from biomass, the energy costs in agriculture increase by 0.6% but in manufacture of food products and beverages -by 2.6%. Mandatory 5% biofuel blending requirement has little effect on energy costs in food processing but the energy costs in agriculture are further increased by 0.9% due to larger share of diesel and petrol consumption in the total energy balance. According to the results, energy support contributes to the larger share of energy costs of Latvian agribusiness which also raise the share of total costs but it alone does not explain the higher share of energy costs in Latvian agribusiness.
Conclusions
1. In Latvia, bioenergy is promoted through generation support, tax incentives and investment support mechanisms. The generation support for bioelectricity 
